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The spatial and temporal distribution of organisms is a fundamental
aspect of biological communities. The present study focused on three
remnants of arboreal Caatinga in northeastern Brazil between May,
2009 and April, 2010. A total of 627 euglossine males were captured
in traps baited with artificial aromatic compounds. The specimens
belonged to 14 species and four genera: Euglossa Latreille, Eulaema
Lepeletier, Eufriesea Cockerell, and Exaerete Hoffmannsegg. Eulaema
nigrita Lepeletier (41.6), Euglossa carolina Nemésio (15.3%), Eulaema
marcii Nemésio (13.6%), and Euglossa melanotricha Moure (12.8%) were
the most common species sampled. The distribution of collected speci-
mens per fragment was as follows: Braúna (280 ha)—259 individuals
belonging to 14 species; Cambuí (179 ha)—161 individuals from eight
species; and Pindoba (100 ha)—207 individuals represented by seven
species. Braúna had the highest diversity (H′01.91) and estimated spe-
cies richness. The largest fragment was the main source of the observed
variation in species richness and abundance, indicating a non-random
pattern of spatial distribution. The analysis of environmental factors
indicated that seasonal variation in these factors was the principal
determinant of species occurrence and abundance.
Introduction
Euglossina (Hymenoptera: Apidae) is a monophyletic
group of Neotropical bees (Roig-Alsina & Michener
1993) comprising more than 200 species (Ramírez et al
2002, Roubik & Hanson 2004, Nemésio 2009). In recent
decades, the typical fragrance-collecting behavior of
male orchid bees has been exploited by using synthetic
fragrances to attract and capture specimens for the
study of communities (e.g., Pearson & Dressler 1985,
Rebêlo & Garófalo 1991, 1997, Morato et al 1992,
Oliveira & Campos 1995, Tonhasca et al 2002, Nemésio
& Silveira 2010, Nemésio 2010, 2011). Although the
method only collects males, this kind of study has
greatly contributed to the understanding of ecological
characteristics, geographic distribution (Ackerman 1989,
Nemésio & Silveira 2006a, c), and the effects of habitat
fragmentation on bee communities (Powell & Powell
1987, Becker et al 1991, Bezerra & Martins 2001,
Tonhasca Jr. et al 2002, Nemésio & Silveira 2007a, b,
Rasmussen 2009). The number of bees visiting artificial
baits probably reflects emergence patterns and is
correlated with visitation rates to natural resources
(Ackerman 1983).
Surveys in open-habitat areas, such as those typical of
the semi-arid Caatinga scrublands of northeastern Brazil,
have recorded relatively reduced numbers of euglossine
species (Aguilar 1990, Neves & Viana 1999, Aguiar & Zanella
2005, Lopes et al 2007, Moura & Schlindwein 2009),
although some of these bees have been observed nesting
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and foraging (Aguiar 2005), indicating that these areas are
able to support breeding populations (Oliveira-Rebouças &
Gimenez 2004). The Caatinga is a heterogeneous biome,
with a variety of different ecosystems, which are relatively
rich in endemic species (MMA 2002). Currently, however,
the original cover was reduced to small fragments (MMA
2010). This fragmentation has a series of effects on the
structure of local communities, by reducing the total area
of available habitat, and altering local climatic conditions
(Bierregaard & Dale 1996, Bierregaard & Stouffer 1997).
The main goal of the present study was to evaluate the
effects of spatial and temporal variables on the diversity
and structure of euglossine communities in a fragmented
Caatinga landscape.
Material and Methods
Study area
The studywas performed at the Fazenda Formosa (10°27′53″S;
40°21′45″W, datum WGS 84), a private property located
7.5 km from the town of Campo Formoso in the region of
Chapada Diamantina, state of Bahia, Brazil. The local altitude
ranges from 400 to 800m asl, and the climate in the region is
classified as sub-humid tropical, with annual precipitation of
302mm to 1,935mm,with amarked rainy season fromMarch
to August (PERH 2010).
Three remnant fragments of arboreal Caatinga of differ-
ent sizes were selected from those available on the prop-
erty—Braúna (280 ha), Cambuí (179 ha), and Pindoba
(100 ha). All three fragments were constituted by similar
habitat, i.e., secondary forest in an advanced stage of
succession, with a canopy of 5 to 12 m in height, and
surrounded by pasture, with a mean distance of 3.0 km
between sites. None of the fragments have suffered recent
anthropogenic impacts (PERH 2010).
Procedures
Specimens were monthly collected from May, 2009 to
April, 2010. Three sampling sites were established in each
fragment with a distance of at least 200 m from the
nearest edge in order to minimize the edge effects (see
Nemésio & Silveira 2006b, 2010), and at least 400 m from
each other. Each of the nine sites was monitored between
07:00 and 17:00 hours on a single day monthly, with a total
sampling effort of 1,080 h.
A passive collecting method (trapping) was employed
using six types of artificial fragrance as baits—eucalyptol,
eugenol, vanillin, methyl salicylate, benzyl acetate, and β-
ionone. Eighteen traps were set at each fragment, from a
height of 1.5 m above the ground. The traps were made with
2-l plastic soda bottles with three short, inverted funnels
inside. A pendulum with a swab of cotton wool soaked in
fragrance was fixed in the cap of the basal bottle (Bezerra &
Martins 2001, Ramalho et al 2009). Traps baited with odor
were used due to lack of human resources for simultaneous
capture of males with insect net in three fragments.
Climatic data were obtained from the Institute for the
Management of Water and Climate of the state of Bahia
(PERH 2010). Microclimatic data were collected at each
sampling site using a thermal hygrometer, and the data
presented as means for each period of the study.
Data analyses
The efficacy of the samples for the evaluation of species
richness was made by using cumulative species curves and
the richness estimators (Chao 1, Jackknife 1, Bootstrap, and
ICE) available in the EstimateS 8.2 program (Colwell 2006).
The diversity index was calculated through Shannon–
Wiener function by using Neperian logarithm (Krebs
1999). Although this index may be the most appropri-
ate for comparing diversity among species assemblages
(Magnussen & Boyle 1995, Jost 2006), Magurran
(2004) pointed out some disadvantages of using it,
such as difficulties in comparing the index values and
the presumption that all species are represented in the
sample. In order to prevent or reduce these problems,
values of diversity were transformed to the exponential
of Shannon–Wiener index—exp (H′), allowing us to
calculate the diversity in terms of effective number of
species (Hill 1973). As the exp (H′) assesses the number
of species equally common which would result in the
same heterogeneity of the sample (Peet 1974, Alatalo &
Alatalo 1977), it is thus possible to observe the magnitude
of the difference between the values to be compared (Jost
2006). Moreover, the Jackknife was used to estimate the
Shannon–Wiener index, resulting in a confidence interval of
95% (Zahl 1977). Intervals were compared and those not
overlapping were considered significantly different. Esti-
mates were performed through SPADE (Chao & Shen 2005).
The index of similarity between two reserves or two sites
(beta diversity) was estimated using the percentage similarity
coefficient (Renkonen’s PS). This coefficient varies from 0
(completely dissimilar) to 100 (completely similar). It is con-
sidered one of the best indices of similarity (Wolda 1981) and
is defined as: PS0Σmin (p1i, p2i) where pij is the proportion of
taxon i in sample j0nji/Nj, and Nj is the number of individuals
in sample j.
Dominance was analyzed using the Berger–Parker index, d
(Magurran 2004). Pielou’s (1966) index—J′0H′/H′Max (which
varies from 0 to 1) was used to evaluate uniformity. All of
these indices were calculated using the Bio ∼ Dap (Ecological
Diversity and its Measurement) program (Magurran 2004).
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Differences in sample size were eliminated through the ap-
plication of rarefaction curves for the comparison of species
richness between sites (Gottelli & Entsminger 2001).
The monthly samples were grouped for analysis in rainy
(March–August) and dry season (July–-February) periods, for
which diversity (H′) and equitability (J′) were calculated sep-
arately. The diversity indices were compared between sites
using the variant of the t test proposed by Hutcheson (1970).
The effect of ecological variables and abiotic factors (pre-
cipitation and temperature) on the abundance of species was
verified using the Spearman’s correlation test (rs) taking into
account the values of temperature obtained during the sam-
ple collection and the monthly accumulated precipitation.
Only correlations with a significant “p” value higher than 5%
were considered as important predictors. All analyses were
made with the software Statistica 7.0 (Stat Soft Inc).
The differences in the species composition and abun-
dance, and the correlations between the distribution and
environmental variables were compared by a redundancy
analysis (RDA) (Ter Braak & Smilauer 2002), which predicts
a linear response of the species abundance along the envi-
ronmental gradient (Legendre & Legendre 1998). The size of
gradient was determined by a detrained correspondence
analysis. All the available variables were included in the
analysis automatically (Vif<10) in order to eliminate the
multi-collinear effects that might induce erroneous interpre-
tations of either the ordination or the coefficients of canon-
ical correlation (Ter Braak & Smilauer 2002). The matrices of
data (biotic and abiotic) were logarithmized (Sokal & Rohlf
1995), and the statistics significance of axis ordination and
environmental variables was analyzed by the Monte Carlo
test (999 simulations). The analyses were made with the
CANOCO for Windows 4.5 (Ter Braak & Smilauer 2002).
Taxonomy
Taxonomy follows Nemésio (2009) and Nemésio &
Rasmussen (2011). Specimens were identified by two of us
(AN and FFO) and deposited at the following repository
institutions: “Coleção Taxonômica da Universidade Federal
de Minas Gerais (UFMG)” and “Museu de Zoologia da Uni-
versidade Federal da Bahia” (MZUFBA).
Abbreviations of the genus–rank nomina follows the
current usage in orchid-bee studies: Ef. for Eufriesea; Eg.
for Euglossa; El. for Eulaema; and Ex. for Exaerete.
Results
A total of 627 euglossine bees were collected during the
present study, representing 14 species belonging to four
genera. Whereas all 14 species were collected in the
Braúna fragment (259 specimens collected), only eight
were recorded at Cambuí (161 specimens) and seven at
Pindoba (207 specimens). The most abundant species were
Eulaema nigrita Lepeletier, with 41.6% of the total speci-
mens, Euglossa carolina Nemésio, with 15.3%, Eulaema mar-
cii Nemésio, with 13.6%, and Euglossa melanotricha Moure,
with 12.8% (Table 1). Four species—Eufriesea auriceps Friese,
Euglossa leucotricha Rebêlo & Moure, Euglossa stellfeldi
Table 1 Number of specimens
of different euglossine bee spe-
cies collected in three fragments
of arboreal Caatinga (Braúna,
Cambuí, and Pindoba) in the
Brazilian municipality of Campo
Formoso, between May, 2009
and April, 2010.
Species Number (%) of individuals collected in
Braúna Cambuí Pindoba Campo Formoso
Eufriesea auriceps (Friese) 21 (8.1) 3 (1.9) 8 (3.9) 32 (5.1)
Euglossa aratingae Nemésio 1 (0.4) – – 1 (0.2)
Euglossa carolina Nemésio 35 (13.5) 27 (16.8) 34 (16.4) 96 (15.3)
Euglossa fimbriata Moure 7 (2.7) – – 7 (1.0)
Euglossa leucotricha Rebêlo & Moure 2 (0.8) – 10 (4.8) 12 (1.9)
Euglossa melanotricha Moure in Sakagami
et al 1967
30 (11.6) 28 (17.4) 22 (10.6) 80 (12.8)
Euglossa securigera Dressler 18 (7.0) 10 (6.2) 9 (4.4) 37 (5.9)
Euglossa pleosticta Dressler 4 (1.5) 5 (3.0) – 9 (1.4)
Euglossa stellfeldi Moure 1 (0.4) – – 1 (0.2)
Euglossa truncata Rebêlo & Moure 3 (1.1) – – 3 (0.5)
Eulaema marcii Nemésio 33 (12.7) 27 (16.8) 25 (12.1) 85 (13.6)
Eulaema nigrita Lepeletier 102 (39.4) 60 (37.3) 99 (47.8) 261 (41.6)
Eulaema sp. 1 (0.4) 1 (0.6) – 2 (0.3)
Exaerete dentata (Linnaeus) 1 (0.4) – – 1 (0.2)
Total 259 161 207 627
Species 14 8 7 16
298 Andrade-Silva et al
1 2 3 4 5 6 7 8 9 10 11 12
Sample
0
2
4
6
8
10
12
14
16
18
20
Cu
m
u
lat
iv
e 
n
u
m
be
r 
o
f s
pe
cie
s
Braúna
Chao 1 = 19.0 ± 5.54 
Jack 1 = 19.5 ± 3.18
Bootstrap = 16.4 ± 0
ICE = 21.7 ± 0
1 2 3 4 5 6 7 8 9 10 11 12
Sample
0
2
4
6
8
10
12
14
16
18
20
22
Cu
m
u
lat
iv
e 
n
u
m
be
r 
o
f s
pe
cie
s
Cambuí
Chao 1 = 8.00 ± 0
Jack 1 = 8.91 ± 0.91
Bootstrap = 8.47 ± 0
ICE = 8.45 ± 0
1 2 3 4 5 6 7 8 9 10 11 12
Sample
0
2
4
6
8
10
12
14
16
18
20
22
Cu
m
u
lat
iv
e 
n
u
m
be
r 
o
f s
pe
cie
s
Pindoba
Chao 1 = 7.00 ± 0
Jack 1 = 7.00 ± 0
Bootstrap = 7.11 ± 0
ICE = 7.00 ± 0
Fig 1 Species accumulation
curves and richness estimators
for the euglossine bees
captured at Braúna, Cambuí,
and Pindoba. The continuous
lines represent the mean value,
and the dotted lines the lower
and upper limits of the
statistical variation (standard
deviation).
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Moure and Exaerete dentata Linnaeus—were recorded from
the Caatinga for the first time, and a new species of
Eulaema (Oliveira, in preparation) was collected. Similar-
ity in species composition between fragments varied from
66.7% to 80.0%, according to the Renkonen (Wolda 1981).
Only the accumulation curve for Cambuí showed a ten-
dency to become stable, whereas the curve of Pindoba
presented an asymptote (Fig 1), indicating that the full
number of species had been recorded.
The results of the rarefaction analysis (Fig 2) indicate a
significantly higher number of species at Braúna (mean
number of species014.0±0.12) in comparison with Cambuí
(8.0±0.00) and Pindoba (7.0±0.00). Braúna presented the
highest estimated diversity index (H′01.91) when compared
to Cambuí (H′01.68) and Pindoba (H′01.57) (Table 2).
Eulaema nigrita was the dominant species in all three
fragments, with Berger–Parker indices (d) of 0.39
(Braúna), 0.37 (Cambuí) and 0.48 (Pindoba). Male
abundance and species richness were the highest
during the rainy season (Fig 3), and abundance corre-
lated significantly with precipitation in all three fragments
—Braúna (rs00.62, p00.03), Cambuí (rs00.78, p00.002),
and Pindoba (rs00.62, p00.02). No significant correlation
was observed between abundance and temperature.
The total variance for the data (inertia) in the RDA was
0.888, i.e., the environmental variables tested (fragment size,
temperature, and humidity) explained 88.8% of the species-
habitat relationship, with 64.0% being accounted for by Axis I
(Fig 4). The Monte Carlo tests identified a significant relation-
ship between environmental variables on Axis I (F02.642,
p00.004), and for the four combined axes (F05.308, p0
0.002). In the RDA, fragment size and humidity were corre-
lated positively, while temperature correlated negatively with
the first ordination axis (Fig 4). Temperature was the most
important environmental variable in relation to the observed
variation in the composition and abundance of euglossine
bees (intraset correlation: fragment size00.1572; humidity0
0.7689; temperature0−0.9150)—see Tables 3 and 4.
Discussion
Species composition
Most of the species sampled in the present study are
typical of the orchid-bee fauna of the semi-deciduous At-
lantic Forest found in the interior of the states of Bahia,
Minas Gerais, and São Paulo (Nemésio 2009), and also col-
lected in more open and drier habitats, such as the savanna-
like Brazilian “Cerrado” (Nemésio & Faria Jr. 2004, Alvarenga
et al 2007) and in previous samplings in the Caatinga itself
(Aguilar 1990, Neves & Viana 1999, Aguiar & Zanella 2005,
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Fig 2 Species richness of
euglossine bees in the three
fragments of arboreal Caatinga
(Braúna, Cambuí, and Pindoba)
monitored during the present
study in Campo Formoso,
northeastern Brazil, from May,
2009 to April, 2010.
Table 2 Richness and diversity of species.
Fragments SR exp(H′) Estimated H′ IL95 % SL95 %
Braúna 14 6.75 1.91a 1.78 2.04
Cambuí 8 5.38 1.68 1.56 1.81
Pindoba 7 4.79 1.57 1.45 1.69
The diversity was calculated using the exponential index of Shannon–
Wiener [exp (H′)]. Shannon–Wiener was estimated through Jackknife
estimator, generating confidence intervals of 95%.
SR species richness; IL95% inferior limit of the confidence interval;
SL95% superior limit of the confidence interval.
a Indicates the value that did not present overlapping of the confi-
dence interval when compared to the other values.
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Lopes et al 2007). Details about the distribution currently
known of these species are given in Nemésio (2009). It is
important to highlight here, however, the first record of Eg.
stellfeldi for the state of Bahia. It represents an astonishing
range extension of ca. 500 km to the north from its previous
northernmost record (Parque Estadual do Rio Preto, in the
state of Minas Gerais—see Nemésio & Faria Jr. 2004). This
species is treated as Eg. annectans Dressler by some authors
(reviewed by Nemésio 2009: 93). The now known
geographic distribution of Eg. stellfeldi ranges from southern
Brazil, from the coastal areas of the states of Santa Catarina
and Paraná, to Bahia. From São Paulo to Bahia it occurs
predominantly at higher elevations, and it was never collect-
ed in areas below 500 m asl in the interior of the states of
São Paulo, Minas Gerais, and Bahia (Nemésio & Silveira
2006b).
Exaerete dentata is also reported here for the first time in
Bahia. Nonetheless, the record of this species could be
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Fig 3 Seasonal variation in the
number of euglossine bees
captured in the three
fragments of arboreal Caatinga
(Braúna, Cambuí, and Pindoba)
monitored during the present
study in Campo Formoso,
northeastern Brazil, from May,
2009 to April, 2010.
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Fig 4 Ordination diagram for the Redundancy Analysis of the data collected on environmental variables, fragments (by season) and euglossine
species in Campo Formoso, state of Bahia, Brazil, from May, 2009 to April, 2010. B-D Braúna—dry season; B-R Braúna—rainy season; C-D
Cambuí—dry season; C-R Cambuí—rainy season; P-D Pindoba—dry season; P-R Pindoba—rainy season; Ef. aur Eufriesea auriceps; Eg. ara
Euglossa aratingae; Eg. car Euglossa carolina; Eg. fim Euglossa fimbriata; Eg. leu Euglossa leucotricha; Eg. mel Euglossa melanotricha; Eg. sec
Euglossa securigera; Eg. ple Euglossa pleosticta; Eg. stel Euglossa stellfeldi; Eg. trun Euglossa truncata; El. mar Eulaema marcii; El. sp.n Eulaema
(Apeulaema) sp.n; El. nig Eulaema nigrita; Ex. dent Exaerete dentata.
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considered as expected, since it had already been recorded
in northeastern (Perty 1833, as Chrysantheda nitida Perty)
and southeastern Brazil (Nemésio 2009). This species, how-
ever, is poorly attracted to the scents commonly used in
orchid-bee inventories (Nemésio & Silveira 2006a), and this
fact may explain its absence in previous samplings in Bahia.
Species richness
While the species accumulation curves indicate that the full
complement of species was not recorded in the Cambuí
and Pindoba fragments, it seems unlikely that additional
sampling would result in any major increase in total species
richness, given the abundance of open-habitat bees and
the proportion of rare species recorded during the study.
Failure to reach the asymptote in Braúna is associated with
efficiency of traps. Nemésio & Morato (2006) demonstrat-
ed that the richness of euglossine varies according to the
method of collection, with bait or bait-trap odor aided by
insect net. The authors found that larger bees, such as
Eulaema species, are much more abundant in bait-traps
(74–79%) than smaller species (37–39%). Considerable dif-
ferences in efficiency between the lure with bait-trap net-
work suggest that the exclusive use of bait-traps should be
avoided, but it is justified in works in which the use of
insect nets is impossible.
The four most abundant species (Eg. carolina, Eg. melano-
tricha, El. marcii, and El. nigrita) contributed with 83.25% of
the specimens collected, which is reflected in relatively low
levels of diversity (H′) and equitability. El. nigrita has been
suggested to be an indicator of degraded habitats (Morato
1998, Tonhasca Jr. et al 2002, Nemésio & Silveira 2006b—but
see two different hypotheses in Bezerra & Martins 2001 and
Nemésio & Silveira 2006a).
Some euglossine species appear to be favored by anthro-
pogenic impacts, given their ability to nest in man-made
structures (Garófalo 1992, Gonzalez & Gaiani 1990) and sec-
ondary habitats (Becker et al 1991). Females of some euglos-
sine species use plants adapted to open areas as sources of
pollen (Peruquetti et al 1999).
Tonhasca Jr. et al (2002) also recorded a relatively high
degree of similarity in the euglossine communities of dif-
ferent fragments in the Atlantic Forest, while Souza et al
(2005) recorded marked similarities between areas of At-
lantic Forest and arboreal savanna in the Guaribas Reserve
in Paraíba, northeastern Brazil. In the Amazon, Powell &
Powell (1987) found that most species were more abun-
dant in continuous forest, and that the number of males
declined with decreasing fragment size (fragments of 1, 10,
and 100 ha).
Euglossa fimbriata Moure, Eg. stellfeldi, Euglossa ara-
tingae Nemésio, Euglossa truncata Rebêlo & Moure and
Ex. dentata were recorded exclusively in the largest frag-
ment (Braúna). This fact seems to be related to the sensi-
tivity of these species to the unfavorable microclimatic
conditions prevailing in more open areas (Morato 1994).
While euglossine bees are able to disperse over relatively
long distances in continuous forest (Janzen 1971, Dressler
1982), Bezerra & Martins (2001) concluded that significant
contrasts in mobility exist among different species, with
some being unable to cross open areas of more than 100 m
(Powell & Powell 1987), whereas others are able to migrate
between forest fragments up to 4 km away from one
another (Raw 1989).
Greater homogeneity in the abundance of species was
recorded in the larger fragments, Braúna (Berger–Parker’s
d00.39) and Cambuí (d00.37), in comparison with the
smaller Pindoba forest (d00.48). Peruquetti et al (1999)
Table 3 Eigenvalues, species–
environment correlations and
cumulative variance explained
by the three axes of the
Redundancy Analysis for the
three euglossine communities
monitored in Campo Formoso,
state of Bahia, Brazil, from May,
2009 to April, 2010.
Variable Data recorded for
Axis I Axis II Axis III Total inertia
Eigenvalue 0.569 0.188 0.132 1
Species–environment correlation coefficient 0.998 0.987 0.976
Percentage of cumulative variance
For the species data 56.9 75.7 88.8
For the species–environment relationship 64.1 85.2 100.0
Sum of eigenvalues 1
Sum of total canonical eigenvalues 0.888
Table 4 Inter-set correlation coefficients for the first two axes of the
Redundancy Analysis for the environmental variables recorded in the
Caatinga fragments (Braúna, Cambuí, and Pindoba) monitored from
May, 2009 to April, 2010.
Variable Correlation coefficient for:
Axis I Axis II
Fragment size 0.1572 −0.7646
Humidity 0.7689 0.6047
Temperature −0.9150 0.3459
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also recorded a higher homogeneity in the abundance of
euglossine species in smaller and more disturbed frag-
ments. According to Magurran (2004), increasing species
dominance is a typical sequel of the loss of species caused
by anthropogenic habitat fragmentation and this effect
was quantified for orchid-bee communities in the whole
Neotropical region, when areas in the highly fragmented
Atlantic Forest presented the highest levels of species
dominance (Nemésio 2007).
The rarefaction analysis confirmed significantly higher
richness of species of Braúna in comparison with the
smaller fragments. Peruquetti et al (1999) suggested that
fragments of larger size provide more abundant resources
for floral visitors, and are thus able to support a larger
number of bee species.
Eulaema nigrita, El. marcii, Eg. carolina, and Eg. mela-
notricha were active throughout the year, but were more
abundant during the rainy season. This seasonal pattern
may be related to the reproductive behavior of these
species (Silva & Rebêlo 2002). Multivoltinism is common
in tropical organisms, and in long-lived species with rapid
population growth, generations often overlap, resulting in
a relatively extended breeding season (Wolda 1980).
The activity of species of the genus Eufriesea tends to
be restricted to the rainy season, which may be related
to the prepupal diapause in these univoltine species
(Peruquetti & Campos 1997, Viana et al 2001). Precipita-
tion is one of the principal factors influencing seasonal
variation in activity patterns. Ackerman (1983) concluded
that seasonal fluctuations in the abundance of the bees
are probably due to local patterns of nesting and emer-
gence, and are based on fluctuations in the availability of
resources.
Redundancy analysis indicated that humidity and tem-
perature were the main factors determining the spatial
organization of the euglossine bees, reflecting the sea-
sonal distribution of species recorded during the study.
High temperatures have a clear effect on these bees,
which will only visit open areas during the coolest parts
of the day (Lovejoy et al 1984, 1986). The negative
correlation between temperature and the occurrence of
the different species reinforces the influence of fragment
size and the edge effect (Powell & Powell 1987, Nemésio
& Silveira 2006b).
Some species will be benefited by habitat fragmenta-
tion at the expense of others. Since the benefited species
are usually the same, a process of biotic homogenization
will probably characterize most, if not all, fragmented
landscapes. Nevertheless, confirmation of this process,
as in the case of the present study, would require the
surveying of a larger number of fragments, and the
inclusion of more reliable control areas (large fragments or
continuous habitat).
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